This paper presents an experimental analysis of flexural capacity and deformability of structural concrete slabs prepared as composite members consisting of two concrete layers made of reinforced ordinary concrete (N) and fiber reinforced concrete (SFRC). The reinforced concrete composite slabs used in the tests were prepared in the dimensions of 600 x 1200 x 80 mm. The basis was composed of two layers consisting of SFRC, one as the top layer, and one as ordinary concrete. The results of the analysis confirm a significant improvement of structural properties of the composite slab in comparison to the slabs prepared wholly of ordinary concrete.
INTRODUCTION
Fiber-reinforced concrete is a well-known material, subject to numerous scientific studies.
In a plethora of articles [1, 2, 3, 4, 5, 6] and publications there is information on physicomechanical properties of fiber-reinforced concrete [7, 8, 9, 10, 11, 14] . We can find few publications about FRC as a construction element (for example slabs, beams, etc.) [12, 13, 15, 16, 17, 18] . We can also find information on standards [20, 21, 22] . Nonetheless, research is underway with to the goal of obtaining optimal fibers, identifying their best use and most appropriate quantity in concrete design, as well as methods of transport and possibilities of producing structural elements. There are very few publications on the use of fiber concrete as concrete overlay or as a repair material. The author of this publication proposes the use of fiber concrete as a reinforcing layer (or repair) in slab elements made as a composite concrete-concrete type. This publication describes short-term results
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PhD., Eng., Bialystok University of Technology, Faculty of Civil and Environmental Engineering, Wiejska 45 E, 15-351 Białystok, Poland, e-mail: barbara.sadowska@pb.edu.pl of using concrete with spread fibers in the model, composite slabs of the concrete-concrete type (SFRC/N) and a control, homogeneous and made of ordinary concrete (N). Presented are standard tests of concrete properties and experimental studies on slabs, in relation to their deflections, load capacity, deformations along the height of the element, and cracks. Appropriate fiber concretes meeting the parameters assumed by the author were used to produce the elements, applying 13 mm long steel fibers and characterized by a compressive strength of approximately 150MPa. The objective of the experimental studies presented in this paper, as well as that of the results analysis, is to evaluate the impact of the fiber concrete layer applied in the compressed upper zone of the element along its entire deflection length, load capacity, and cracks in concrete-concrete type composite slabs, compared to control slabs made entirely of ordinary concrete.
EXPERIMENTAL ANALYSIS

EXPERIMENT DETAILS
After the samples were formed into the shape of a cube (100x100x100mm), a beam (100x100x400mm), and a cylinder (ø150 x 300mm), and after 28 days of maturing in air-dry conditions, the following parameters of concrete, listed in Table 1 , were obtained. The compressive strength test was conducted on three 100x100x100mm cubic specimens in accordance with [21, 22] and we can see this test in Fig. 1 . 
Experiment investigations
The reinforced concrete composite slabs were prepared with the dimensions of 600 x 1200 x 80 mm.
The composite slabs were cast as follows:
x Ordinary concrete as the bottom layer Table 1 . After 28 days of curing the samples in an air-dry environment, tests were performed, including the observations and measurements of selected mechanical properties:
x Slab deflections measured at one-half span of each slab
x Analysis of the crack pattern during loading
x Bending capacity for the basic and control slabs.
Based on preliminary model slab analyses, the tested slabs were singly reinforced with ribbed steel bars of class C according to [20] . The characteristics of the main and control slabs and reinforcement in respective series are given in Fig.3 . Fig. 3 . The reinforcement bars in tested slabs.
The slabs were tested with a Controls hydraulic press at the Department of Construction, Materials, Technology, and Organization with a movement gain speed adjustment and registration of bend and force values. The testing station is shown in Fig.4 . Before the tests were conducted, the machine had been properly calibrated and prepared. The testing images were visible on a computer screen that was connected with the press and registered the entire testing process.
Localized loads were applied to composite and control slabs. The load was applied in the centre of the element, through a centrally located steel plate with continuous load increase. The concentrated load subjected to the tested slabs was registered with an accuracy of 5kN.
Each series consists of three slabs. The cross-sections of the specimens and the loading conditions during testing are shown in Fig.4 . The view of the composite slab is presented in Fig.4 .
The SFRC layer at the top is marked dark grey. 
ANALYSIS OF SHORT-TIME EFFECTS UNDER BENDING
The The selected values of the coefficient ka computed for measured deflections through the above formula for a select three levels of the load are presented in Table 2 . The results of the experiment in Table 2 indicate that the tested reinforced concrete composite slabs made with the partial use of SFRC have a relatively higher stiffness in comparison to the stiffness of the homogeneous control slabs made of ordinary concrete. This stiffness is due to stress and strain state redistribution in the zone of contact between the SFRC and the ordinary concrete.
CRACKS
The cracks visible in the below photos ( Fig. 6 and Fig. 7) show the cracking state of both the SFRC/N and N slabs after destruction. During the experiment, the first cracks in all slabs of both series appeared in the middle of the element's surface. In the SFRC/N series, the first crack appeared at the force of 17kN, yet in the N series it was already visible at 10kN. Together with the load increase, perpendicular cracks appeared along the entire surface of the tested elements. Although the observed number of perpendicular cracks in composite slabs (see Fig. 6 ) was higher than in the N series control slabs (see Fig. 7 ), their width was much smaller. Over the course of testing only one crack in the N series slabs kept increasing its width, whereas in the composite SFRC/N series slabs (visible in Fig.   6 ) small radiating cracks, and, in the middle of the slab span, a crack that permeates the layer of fiberreinforced concrete without being noticeable lost motion. The test was conducted until the fibers of the area where the load was applied were destroyed. Fig. 6 and 7 show experimental cracks for the composite slab (SFRC/N) and for the slab made of ordinary concrete -N. The observations of the appearing cracks lead to the conclusion that the SFRC surface has a positive effect on limiting their formation in combined slabs, and thus on slowing down damage.
The application of a concrete surface with steel fibres scattered in the stressed area has led to an increase in load capacity, the decrease in bending of composite slabs compared with control slabs, and the achievement of a more controlled damage process.
FLEXURAL CAPACITY OF THE COMPOSITE SLAB
The tested slabs were statically loaded to failure. The failure mechanism of the composite slabs occurred without sliding along the contact surface between the SFRC and ordinary concrete layers.
The mean values of the flexural capacities of the slabs stemming from destructive tests of two series are compared in Table 3 .
For the considered slab series, the quantitative effect of strengthening through the SFRC layer on the bending capacity of the slabs was evaluated as the experimental coefficient m [19] :
where:
Fb,SFRC -measured mean rupture force of the slab made with the use of SFRC Fb, N -measured mean rupture force of the normal concrete control slab. We can observe that the carrying capacity of the composite slab elements of the concrete-concrete type (SFRC/N) was 27% higher than that of the homogeneous slabs of made ordinary concrete.
CONCLUSIONS
x A beneficial effect was observed of the fiber concrete layer regarding deformations, deflections, and load capacity of the composite slabs in comparison with the homogeneous control slabs made of ordinary concrete.
x Experimental testing of the model reinforced concrete slabs showed a decrease in deflection and therefore a beneficial effect of the fiber concrete layer in the combined elements as compared to the homogeneous slabs made of ordinary concrete.
x The carrying capacity of the combined slab elements of the concrete-concrete type (SFRC/N) was higher than that of the homogeneous slabs of ordinary concrete (N).
x It has been found that the use of a fiber concrete layer in the compression zone of a slab element being bent has both a strengthening and a repair role. 
STRESZCZENIE:
Fibrobeton jest materiałem znanym, o czym świadczyć mogą liczne prace naukowe. W licznych artykułach [1, 2] i publikacjach zawarto informacje o fizykomechanicznych właściwościach fibrobetonu [3, 4] . Autorka proponuje użycie fibrobetonu z włóknami stalowymi, jako warstwy wzmacniającej lub naprawczej w płytowych elementach zespolonych. 
